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Abstract: [ Objective] The aim of this study was to investigate the effect and mechanism of cabozantinib combined
with anti—PD-L1 antibody on the growth of subcutaneous transplanted malignant melanoma in mice. [ Methods] Established
mouse subcutaneous xenograft model using mouse melanoma cell line B16-F10, and then randomly divided into five
groups: saline control group, vehicle control group, anti PD—L1 antibody group, cabozantinib group, cabozantinib in
combined with anti—-PD-L1 antibody group (combination group ). Tumor growth was observed and tumor volume was
measured every 2 days. The research endpoint was defined as when the tumor volume reached 2 000 mm’ or the difference
between the groups was statistically significant. Then the mice were sacrificed and tissue samples were taken at the
endpoint of the study. Infiltrating immune cells including CD4", CD8" T lymphocytes and myelogenous suppressor cells
(MDSC) were detected by flow cytometry. In addition, B16—F10 cells cultured in vitro were treated with different drugs,
the apoptosis was detected by flow cytometry , and the protein expressions of AKT, p—AKT, mTOR and p—mTOR were
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detected by western blot assay. [Results] B16-F10 melanoma xenograft model showed that anti-PD—L1 antibody group

had no obvious antitumor effect, while both cabozantinib group and combination group produced significant antitumor

effect, and the combination group had more obvious antitumor effect compared to cabozantinib group (P=0.001 5). B16—

F'10 cells were treated with different drugs in vitro, and the apoptosis rate of the combination group was significantly higher

than that of cabozantinib group at 24 h and 48 h, respectively (24 h: P=0.003 5; 48 h: P=0.002 9). Western blot assay

showed that the combination group and cabozantinib group had no significant effect on the protein expression of AKT and

mTOR, but both could reduce their phosphorylation levels, and the combination group was more remarkable. [Conclu-

sion ] Cabozantinib in combined with anti—-PD-L1 antibody had synergistic anti—tumor effect, which might be achieved by

promoting B16—F10 cells apoptosis and inhibiting of AKT/mTOR pathway.
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Cabozantinib (Cabo) in combined with anti-PD-L1 antibody (PD-L1)enhanced the efficacy of antitumor in vivo. A : Tumor volume in C57/B6
mice at the end of the study. Tumor diameters were measured every two days and tumor volume were calculated. Saline, Vehicle and PD-L1 group
were administrated for 11 days (0-10 day), while Cabo and Cabo+PD-L1 groups administration time for 21 days (0-20 day). Except Cabo+PD-LI1
group for 8 mice, Saline, Vehicle, PD-L1 and Cabo for 9 mice per group. Testing difference of tumor volume between five groups used Nonparamet-
ric Tests (Kruskal-Wallis H, P<0.001). Bonferroni method was used for multiple comparison. 1) P<0.01, 2)P<0.001, adjusted test level for multi-
ple comparisons a < 0.005 was statistically significant. B: C57/B6 mice were injected subcutaneously with 2x10° B16-F10 cells. Mice were treated
with Saline or Vehicle or Cabo and or PD-L1 from the 3th day. At the 10th day after treatment, Saline and Vehicle group reached the study end-
point, tumors were extracted and photographed, while Cabo and Cabo in combined with PD-L1 group treatment lasting the 20th day, tumors were ex-
tracted and photographed. C: Tumor weight for 8 mice every group at the end of the study. Testing difference of tumor weight between five groups
used Nonparametric Tests (Kruskal-Wallis H, P<0.001). Bonferroni method was used for multiple comparison. 1) P<0.01, 2) P<0.001, adjusted
test level for multiple comparisons a < 0.005 was statistically significant.
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Fig.1 Tumor volume, tumor size and tumor mass after treatment with different drugs
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Cabozantinib ( Cabo) in combined with anti—-PD-L1 antibody (PD-L1) did not significantly increase the proportion of CD4" or CD8" T cells

or attenuate MDSC frequency in the tumor microenvironment. A, B: Quantification of intratumoural CD4" or CD8" T cells frequency by indicated

treatments by flow cytometry (n=8, 8, 8, 8 and 7, respectively). Testing difference of CD4" T cells frequency between 5 groups used Nonparametric

test (Kruskal-Wallis H, P=0.589), Testing difference of CD8+ T cells frequency between 5 groups used nonparametric test (Kruskal-Wallis H, P=

0.425). C: Quantification of intratumoural MDSC frequency by indicated treatments by flow cytometry (n=8, 8, 8, 8 and 7, respectively ). Testing dif-

ference of MDSC frequency between 5 groups used nonparametric test (Kruskal-Wallis H, P=0.258).
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Fig.2 The ratio of CD4", CD8’ T cells and MDSC in tumor tissues after treatment with different drugs
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Annexin V

Cabozantinib (Cabo) in combined with anti—-PD-L1 antibody (PD-L1) promoted the apoptosis of B16-F10 cells. A: Annexin V-PI assay of

proportion of apoptosis of BI6-F10 cell after treatment with Dmso (Control ), PD-L1, Cabo or Cabo + PD-L1 for 24 h. Results from a representative

experiment were shown in A. B: The number (% ) below each flow cytometry panel indicated % of apoptosis cells (Annexin V positive and PI nega-

tive + Annexin V=PI double positive ). Quantitative results of three separate experiments, as described in B. Each bar indicated mean=SEM. Testing

difference of apoptosis rate between four groups used One—Way ANOVA (F=133, P<0.001). LSD—test was used for multiple comparison. 1)P<0.001,
(One-Way ANOVA ). C: Annexin V - PI assay of proportion of apoptosis of B16=F10 cell after treatment with DMSO (Control ) , PD-L1, Cabo or

Cabo+PD-L1 for 48 h. Results from a representative experiment were shown in C. D: The number (%) below each flow cytometry panel indicated %

of apoptosis cells ( Annexin V positive and PI negative + Annexin V—-PI double positive ). Quantitative results of three separate experiments , as

described in D. Each bar indicated mean+SEM. Testing difference of apoptosis rate between four groups used One-Way ANOVA (F=441, P<0.001).

LSD—test was used for multiple comparison, 1)P<0.001.
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Fig.3 Apoptosis of B16—F10 cells treated with different drugs was analyzed by flow cytometry
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Western blot assay showed that both Cabozantinib (Cabo) and
Cabo in combined with anti—-PD-L1 antibody (PD-L1) could reduce
the levels of p—AKT and p—mTOR protein, Cabo in combined with
PD-Llwas more remarkable.
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Fig.4 Expression levels of p—~AKT and p—-mTOR after

treatment with different drugs
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